A cost-optimal nonperiodic inspection policy is derived for complex multicomponent systems. The model takes into consideration the degradation of all the components in the system with the use of a Bessel process with drift. The inspection times are determined by a deterministic function and depend on the system's performance measure. The nonperiodic policy is developed by evaluating the expected lifetime costs and the optimal policy by an optimal choice of inspection function. The model thus gives a guaranteed level of reliability throughout the life of the project.
Introduction
The aim of the chapter is to derive a cost-optimal inspection and maintenance policy for a multicomponent system whose state of deterioration is modelled with the use of a Markov stochastic process. Each component in the system undergoes a deterioration described by a Wiener process. The proposed model takes into account the different deterioration processes by considering a multivariate state description W t . The performance measure R t of the system is a functional on the underlying process and is not monotone. Decisions are made by setting a critical level for the process. Because it is nonmonotone the performance measure can cross the critical level in both directions but will eventually grow without limit. Our decisions are thus based on the probability that the performance measure never returns below the critical level. By choosing the critical level appropriately we thus guarantee a minimum level of reliability.
The Model

The considered processes
A system S consisting of N components (or subsystems) is considered. It is assumed that each component experiences its own way of deteriorating through time and that the N deteriorations are independent; that is, the deterioration of any component has no influence on the deterioration of the N − 1 remaining components. The proposed model takes into account the different N deterioration processes as follows. Each component undergoes a deterioration described by a Wiener process. The components are labelled C i , i ∈ {1, . . . , N} and the corresponding Wiener processes are W (i) t , i ∈ {1, . . . , N}, where
∀i ∈ {1, . . . , N}. 
Decisions are based on a summary measure of performance which corresponds to a functional on the underlying process A(W t ), as in Newby and Barker (2006) . In this study the functional used to describe the system's performance measure is the Euclidean norm R t ,
(9.4)
